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(54) [5fiiH©«»] mmsi^-yVRzPtosm^m 



(CT) 

n, Tgsdt-yi- 15 *fs«>a itutffias 1 2 ?)±t=3f 
-^Vra 1 3'*#k'iKTV^s. zco^^r y-rm i 3 1 

tTa5;K-;l' 1 5 t^ifa-rs J: ^ 1 ±a5:K-;l^ 1 7 
*«Jg«$ixTv^4, c:<7)^l±g8;K-;H7<o±ffitM 

^v:m2±SK--K-;H85:Jg^LTV^a. a^jVUam^ 

m^zm^^ixtim 1 ±^35;K-;^ 1 7 i: rj ^ )vmmmt 

1 6*«m$<XTV^S. 
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(2) 



iHf^TlO-2 6 9 524 



J: 0 izm&^Mim 1 ±a54f-;l.i: . Z<7im 1 ± 
-rsm2±a5;K-;Pi:^:&±gR8S\3r®,i:. ^W-TS 

^nzmLmmss.^yv. 
imms] mssrfm-)i^Tiz. mmmimm 

-f\^tLxmmr&b^iz. mm^msm'F<7)±^>' 

[it*«4] msm^mmm^T^izT^z^- 
}umim&^tix\^i. n b i:mb-t ^m^3 

/ui •) i>miizmm^tixK^h^~bi:mwLb-rhmsm 
in^4(o\^-mi)nmzmi<mmm,'^y k. 
imme]mib. 

im-r^Tmmb. 

z<DTmmm<r>±izm&^timmmij^i^^j:h 

'/rmi^^izm&^MmvEMb . 
wsmmmco±mbm-izms^mmizmib&tti 
t:mi±m-j\^b. 

mSm 1 ±3^-Mzmm}^:^^tLf:m2±M^- 

^^bi:mb-tmmsm'^yv. 
im^7] mmmmcr>±m&^tvf::^^ turn 
b. zff)a^fumi:mm^izmm-i,idiz^^/\^mi: 
mmrimmbii^t. mEiaRa^nrajimieje 
m<D±izm^^tix\^^zbimLb-t^mm6iz 

t:m&-tnm.mi:m&-rhxn.b . 



20 



30 



40 



fiE^^ -y rmmmm i ±m-)\^(o±iz$mm 
im&i-txnb. 

m.imm(o-^im^Lxmmm i iss^-^i-**!? 
mimm-hxmb. 

m}iz:i^Lx\>^?>zbi:'mb-rmm^^'^ k<o 
10 ssi^ra. 

mm-iiMb. 

mdmnmzmmmimiifyajixm i ±a54?~;usrjB 
m-txmbir^hzbimsLb-rtmmsiz^ 

immio} set. 

mMmtm(^±iza^ ji'mmmhxmb . 
ii&zb ^mkb-rm^8xii 9 izmtcmmM. 

[000 1] 

-/kt^-eostc^A-yra^giEATmL. ±asam 

fub cora»cia»s:je« LTia^ies««ctc« ltt-^' 
<oiei*ii^&tTa»Mja^'v«y mr/^com:^izm 

[0002] 

[iaaw)ttffii ta!*o^Mja^'v«y mmnim^A 
-3 5 67 04^^m(mmmm5. 479, 3 

10-^) fc^SitTfe"), 02 9. 3 0. 3 1l4fi!* 
c^MlSm'v-y H<0gljrcS$-5^-mrft 0 . 03 1 »i 
¥ffl0. a2 9{±03 l<OA-A|8Bfffl0r*-:>-C3r 
/S*^rifii(?5BrfflS. H3 0{4@3 lOB-B^fflfHHT. 
S>-5TnriIi*|ta«BfffiHT*S. H2 9fc^Rrf J: 3 
mJiCte^ 1 im&^tlXi5 0 . i<^)JI5Sl 1 



mi^-c'yrm±izmi±^^-f\^im^-thTmb. so 



TUm,-:iTm2±{,Zii^^r -yrmSim^^tlXtS 

0. ^^-/ra3±t»4je8ai4rttcs«)3i*ixsia 
:i<Dmm4t:istf^m^zui^x h 6i)m&^tix\^ 
[0 00 3] zcowjxmeizimsiizTfrtiidiz 



[0004] 

Ifhh, C:<01SH{±JjlT<0ttJ'5-CJ>S. a^)vmsi^ 
ai^SiTJt^li«4<±l o;ib^2 0//miO*3«oE:*:^: 

[0005] Wfii: LT , ±E8 1 v^-v 

o>f (81Ni-19Fe :ffllS{±MJt. WTI^t) 

3&«i^^-rt5ri.:ti6. (hc ) *^gi^^eflg 

3t«). NLTS (f^tajgb' y (Hon Linear Tra 

nsition Shift) , NLBS(Non Linear Bit Shift) t 

[0006] mt\i. 8 l-'N--VO>f ( 8 1 N i - 1 9 
Fe) {iffiftlK^?SJS (Bs ) *5»8 0 0 0GT*>Si7) 
fcJtL. ste«I®«?&JSOttSt4. 94Co-6Fe, 
4 5 N i - 5 5 F e atf F e T a N*Jfi«lK^a?JS*>-$«) 
16000G, 3 0Fe-2 5Co-4 5Ni*J|e*lK 
S?&]K*J«;15 5 00G-C2bS, ClOidfcs 8 

[ 0 0 0 7 ] L*»L. mmmm^^y hj*. ±.m. 



(3) !RfraT10-2 69 5 24 

■"' '■ "4" ' " ' 

:fjtzX'yX^7izM:^im^^ti?>b. ^<om;^x^ 

itmizmxhttiit). z<7)±m^^7mtL 
X. ismmm^mm^-thb. i>iusbmr/m 

[0008] ^^ii)-i}-h^m^tzm^X^^iiJii> 
10 cOT&oT . ±SS5l^-/Hli<?:^S*«a< . f 7 -y ^fi 

mni:mLx. NLTsiisimLxfm^£m± 

tzb^mbi-h. 

[0009] 

[fus^ftift-rs^tyxo^a] *i^t^s^isja§v^ 

liariT^fc, icOTa9t-;KO±t:jgjK$tiy::4fA"y 
20 rflt. i«^^-yr«±fc:HaETawt-;Pfc*ti6i-rs 

iw)±Mb m-iizmsM 1 ±ssjK-/i'$:a>':>atfj: 3 tc 
±.^iii-)vmMb . ::<oll 1 ±a5!K-;wsiil<^±t^ 

miE^ 1 m^~A^±.\i=mm^ixxmssm\.zi^^^^ii 

2l.m^~)Vb^j:h±mS^^7mb. ^^^^xhbi: 

mib-Th. 

30 [0010] zmm^"^-/ Y^zi5\^x. mESSi± 
-rhm(^y^j:< bi> imz^ msn 1 ±m^~)vmJT 
mm-tzbifix^h. 

[ 0 0 1 11 ltiETa55K-;K7)Ttc. aE^aaJiS!) 

" [ 6 0 i 2 ] ig{c, mwmim.mm=^-ruiizyW' 

40 .r b tn-^ . leti/v: B5SSg 2± 

[0013] ^w^izgkhmmm^'^'y ki4, « 
«f:, z(r>m±i,zm^^ixy^r^-)vmrm^^ 
TMiimmhTm.'m b . z ffyrm!&m<^±jiizm 
^^timm!mti^t,tj:^3(^^,rmb. z<r>^-t'yr 
m<r>±jiizm^^tiftimimb. m^mm<n±mb 
m-f.zmi.im!mi,zm!fy&ttitim i ±a5^-yuk . 
mis^ 1 ±Mii'^-)viizm^^z^-^^tifim2±mr^- 
50 yi-atfiaflKmnrffl^iffijK-rsiSKatt^f:. 



(4) 
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D 



4m&mi)-i^^j:i^\ yrmimfS.-ti>xmb.msi 10 iji^ ^ bii.m^smimizim^^:fj[^Ti>-oxm 

^-!' yy'm±izmi±mf-j\^i:mfs.-thxmb. im tti«^5K-;i^4i-o±TOcw^r*ifii (mi<Dm 

m-?>xmb. mmmm<o-^im^Lxm^i mi}\i!iTh-yxmf&m<o^-f\^i^(o^^miz^m 

±u:i(-fidmmmimff)±mbm-iz^tidizm ^iso (sioisttriBi) ^1^3. 

mmwaizMify&ttifimmn&jimb. m2±3 100221 aifcr^-riot:. ^1 o<r)±iz^ eni 

^:ii-)i'bmmf}tz^Lx\,^^zbimkb-r?>. m-^Tmsk^^rmisan^ ^mmi 2izm^t 

[0016] zff)mms(,^-/ vcrfsm^mza^^x. fis j: 3 1 LTA-^->m§ii-c<«^s. ftaisi 2a 

ffSIB l±a{4?-;WS:«Ji)t-r lirE=¥^«/r« 20 trFa5;K-;H5±fc:l4. ^A-'/rSlS^SBfeoS^ 

fc . msmaf>^izmmtmimiba^xm 1 iSJit-zi^ at^m 1 1 7*«)^«$iiTv^s . m 1 

ff)±iza>()Umm&thXmb. B?E3>f/l'«^«iMi ;S§t;»B!t$*i-CV^S. -eLT. «^14±{ct±. 16 

mxmmLXzi-^fUmi:9^t^lCimt?>xmb. S:* S120rtt:aJ6a^ti.|,J:dfcLT. 

C:<7)J^«1. MiE±aWS43r«J4 S2 l3WgJ«S*T.TV^S. C:<OttM®2 0{4fi!3|5t|^ai 
«rK»i^cO±tcmStl4 . -ir^v^ij. ff$*«10:niM2 0Aimi:V^a&*:^ri,<OT*S. 

[00 1 71 jjE^BBttJV^TJl. mi±3;K-;l^. 3 -eLT. ::<^)ieM«2 0±W±. iSBa^nrJil 9*« 

^;i^<7)jej£irtjgjs$<t, ii2±a5,if-;w>«±anK^ 30 m&^tix a*). ;i<o±m^^7m 19 ff)ifi^m 

^rmbmmz^ 3^/i^«ojgi£st»BJt$ixs. ai 1 ±m^-n^ 1 7±t«ittLTaia/j,ix. n 1 ±35.-^- 

i>. c^oT. mi±mi-M±a-(/i^com^<7i^i 1 9jiii5i<:os7ieafii-c^t5'-ym§it-&*»\ -toil 

Sftr tCJgfi&tS b ifiX^ . ^<rm^i:m>X^\> ^ l ±a53 r l 7±fc:«ia <i>*tS$t3ga5{±m 2 ±a5;K-;P 

ns'cjgifits z b ti^x^ i . mm. Tn-fmmm 1 s t lt . m 1 ±si5.-k-;p 1 7 t^^tc. ±^^-}u 1 

3tf*«±0. 2/xmJaTi:V^d<i:d(cffii^TSlSIS<0|| 6S:fl|jSLTV^S. c:<7)±aj;K-;H 6(JD5tJSgaJKfiBim 

[00 181 tpi. :i(Dmi±^^-)V'b±ms^^ [0023] ij^t, ±j£^m<m&^titimmsMk^y 

7mbi:mcoxmXJB^-ti>ZbifiX^?><^X^mi±. KcoSBi^rfttot^-CitWS. 037^^1 2t±i<0 

^A^-)i'i:^tmvsm&ff)tmxmaiL. ianimn 4o v^mtiimiximiziFrmmmth 

rm^mtas 1 /N-vo>f ^x-m-rs fc t i 0 . s . mnzii\,^x . ( a ) tiioioBfiisH. ( b ) amm 

(He ) *J^v^atttig=5rESimfc:3Sv^m#^ BfBW&S. 03(c^J:3t. a«i oimHiA 

m^&tszbU'x^.mziiLTstfiiSim^tixsems uoa-Tic (■fe^sv^j'x) *><i>^:o. c:coa«i 

mi:[^±^-^t::bifiX% i bMz. Hrt<Orta5fl5 0±t. S i O2 . A 1 2 03^*»^>^:l.«gjgl 1 *Jx 

ifjmmjsijizX'yxmm^iitmMzx'o. m^m^ ^-v-y^uy^^tJ: ojgjs^^t-cv^s. imaisi lo 

[0 0 191 Jg^S*tTV^S. 

[^J<7)||ffi<0?g®l *§^(OllJfi0«tC'5V^-C. [ 0 0 2 4 1 <J:t:. H4{C^J: 0 a 1 203ji2 2 



[00151 *l6BBt^S^]SJS^'s«y H«0iSB5:^ 



^-ripfc. Al2O3lS2 2<0^lBSrBf^L-C¥ffl'fl:i- 
h. ZixizX*). Ai203*>4>=5rSfi^lSl2KTa« 

100 25] -fcOS. meiZ^-tXotZ. fi^l 2a 

[00 26] iJt^^T. @7fc:^-r<kdfc:« ^^ yT-ai 

1 SrffifflLTWx:^ hK5 0 ^7* h y y^^77 -f fc± 

[0027] Clilt i 0 , B8lc*-r i 0 tc. yN'rJ'-::^ 
yi^^(7)i^i^x MS5 2Ji|g i±a!^-;i'tS^i-Sfl[ 
Sfcian 5 3 , MS 5 2 «¥ia=5:¥ 

^i^rv\ ioyi!*. IBP5 3«7)flaa»i{50rSaTifc 
•5. gaP5 3<0±gii(afcTa5«i{ifflat^:k>. (S!oT. 

[00 28] iXv^T, 09t^-rJ:afc:. yN'^J^--^^ 

izx^xmi ±a54^-;p 17a s . m i ±sa5!K 
[00 29] -e<ot^. Hiofcr^iat. u'jxhm 

5 2 Sr^L. B 1 ±mi-/\^ 1 7 a<o;^ii$-?|^. 

mi±m^-A^i7 a{±T^fia^3T« 1 5 ats^-r 

S^JStcffiBJ^iTtJO. TaBaEM3T«l 5afcH- 
[0 0 3 0] iJcv^T. HI itcsrf-i^ c:<omi± 

17a Sr-ttf^fflt A 1 2 OsK 2 3 ^X^n* <y 

[0031] -foa. ai2tC^iafc:, Al203)i 

2 3i0^ffiS:Bf^Lr, Al203*»/i>^:SftiilSl4rt 
fc. ^i±IS5;K-;H 7*«ffitoaiiTJtJg*e^#S. m 

mmmizi o^a-fL^ixT. ^ i ±^^-0^ 1 7 1 

|gl4«0±M«ffi-i:^S. 

[oo3 2].-E-<oa. 0i3{c5crj:a(c. mi±^^ 

jkwp 1 7 s-^'h^fciasfc. mcmeoa^)U2 1 
12 0 rt(c«y>a^rm-r s . 3 ^ ;p 2 1 tigjiif c 

u**/?,^"?. feSH2 0«fi^i.tfS i02X«A I2O3 
*»<^^rS. i<0«^2 0Jilll±g?;K-/H7<7)±t: 

[0033] -eUT. 014t::Sctiat. «»S20 

±fc. mm. ^^-^u^ij^t^^iiMm^^rm 19 

l@J£fc^:S J: d tc.lS 1 ±M^-fi^ 1 7 ±ta® 
Jg^^^tTV^S. ztuzi*)^ c:<osgi±gp;K-;H 7 
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• ' ■ ■ ' •■■ ■ -''8 ' ' " '' 

±tjg«3n>t:±a5atM3rii 9cosim^. m2±^ 

^-fU 1 8 i: ^roT . H 1 ±U^-)U 1 7 1 ^^(c±a5;K 

[0034] <}?V^-C. HlStC^-ridfc. ^ffiCAl 
2 03ffi24 5rXy^ y5"J>^L7t^. SI1±?».-K-;H 

-SxT-^T'Ji'^ (ABS) r$>S. ZiltZi*)^ 

m 1 . 2izmmwssm.^'y H*«^t-&. 
10 [0035] z(ox dizLrm&^iimfSim,^'7 h 

±a5;K-yU 1 6 1 ±a5.-JC-;l^ 1 7 1 m2±a5.-K 
-;H 8 i: C^^iiTiJ *}.mi ±U^-n^ 1 7 {in >f 

71/2 1 mimm2 o But«j£§tLS<o-e. 

^coffV^»»12 0 (rj>f;pa!) <0^i:^ifi'izy ^ 

CKOi^tc. rmti-n^l 5k<7)^J8S5^jgjft 
-ri.|gl±a{4f-;H 7<7)«i$:Kfifjgt^JS-tSii:** 

[0036] ^iJ, ai6fc:^J:afc. IS2±«;K- 
;n 8*«mi±a5iK-;n 7^0 tS*«S^v^t , TSS^-K 

-;H 5 i: Jtlnl LT V^Sm ±a5^-;l/ 1 7 t+^fcHat 
:t«>t:. II 2±m^-fU 1 8 Srill ±Si^-fl^ 1 7 i 0 

a {c. s 1 ±is5'-K-;p 1 7 itmm 1 4 rtfe:afeJi^r 

30 ®-fc*SJ:dfc»«LTJ3*^V^i:. HI 7tc*-r<J: 
■5 II2±IS;K-;P 1 atfif^ 1 ±».-K-;P 1 70i|S5- 

ntx^-c yrm 1 3±tcS3!»«^ r 3 . * 

^Wc^ i d fc. H 1 ±a5;K-;l/ 1 7 SrtsaiS 1 4 rtfc 
mf)]U,timkiizm& txa <:ibizX*)^ :i(r>Xd^ 

[0037] ^t. misiz^-tXdliz. fi!*:firffi{cJ: 

TSIJ^-7k2 5<O(iJ:0t.«EV\ ^0:C:«>. ±a5;}f-;W 

2 6t:sai^s«iia:m**5Tiii5!K-;i'2 stcsm^s^ 

•J i^^^x-/ (trailing edge) ^COS^mSif^'h^ < 

[0038] t*>L. *HJfiffiHtt>v^rJi. Hl9tc* 
■t J: 0 mi ±a5^-;l'2 6 a<0«i^Wl , m2±^ 
.■K-;l'2 6 b<JDi|i2:W2 i: Ltik^. II2±«P5K-;U2 
6 b<7)«iW2*m-K-;k2 5c^(ii:l^-(C-ri.*> (H 
19(a)). Xiimi±^ytt-)1'26 acomur 
a5'ic-;i'2 50(ifcia|-fc:-rs (019 (b) ) cikfc 

50 +^^:5R«5:ffi*&-rs^i:*«-C#-&tOT\ 



• • ■ ' ■■ ■ '9 " — 
ilp\Sl±ti>. 01 9 ( c ) iz^Xdiz. m2± 
m^-)V2 6b<DmMl±U^-fl^2 6 acomwii}^ 

m\9\.Zii\^X. t l{4||2±gP;K-;P2 6bc7)S$, 
t2«||l&t^^2±gp.■K-;^2 6a. 2 6b<0^Ji[$ 
•CibS. tJt, Wl. W2. tl. t2\t^^ntL< 
{i> 1. T^tm, 2. 3. 5. 5*em 

[ 0 0 3 9 ] H2 Q\i^m^(m2(rmmzmfm 

mmtwj:t, z(r>x^^z^-r -yrm i simsju- 
ii^iimtzmmimmmm 30,31 ^mm-h z 

fcfci 0. ^ffi»aE^??S«3 0 . 3 1 Hfc:iSh.a«S- 
■el's. 

[0040] mz^ ^l±gK;K-7H Ti&Sl^N-vo 

-cj^js^s zbizx*).mi ^^^-ju 1 7 3ei»ii,Tai 
^-/iisizm^omMii. nmmm^^i, 

Bteftem?ffS« 3 0 «y rfl 1 3 titiw 
i>mi±M^~fi^i7ff)9^m(izm&^tix\>^ht. ^ 
+ -x T« 1 3 io^ffltgcoft^ma^Jim 1 ±afcK-;p 

^»fc:-h»^:ia^i&^l±a5^-;H 7*-f>Ta5;Jf-yl' 

0. 31»i, 94Co-6Fe, 45Ni-55Fe, 
F eT aNX(i3 0 F e - 2 5C 0-4 5 N i ^fc J: 15 
m&-ti>ZttfiT^i>. SIVN-VO^ (81Ni-l 
9Fe) Ol^maSS&S (Bs) J±*«J8 0 00GT*S 
94Co-6Fe, 45Ni-55FeXr/ 
FeTaNC0fi&»l8««f]S*5|«»l 60 0 0G, 30Fe 
- 2 5 C o -4 5 N i <??^ai^?gJS*J*«J 1 5 5 0 0 G 

[ 0 0 4 1 ] 02 2l±;K-;l^±(cmS<x:'::«fi^aE^ 

3RXrFSini-)l3 2ip^^j:h, r<7)02 2 ( a ) 
-r J: 3 ±a5^-;l'3 3 1 ±a5;K-;l/3 

4 a<r)mi:-^msm.mm<7)m'cm^tx i>x\^ 

L. 022 (b) tZ^XdiZ. |gl±g?^-;P34a 

fc:Jni.-c, m-K-;P3 2<^^-v yrsfflco-a^s 4 b 
0 2 2 ( c ) i,z^x 0 {c, T^i5^-;^3 2o^m 



(6) !|tS¥10-2 69 5 24 

yTffl 1 3^ OWIB 1 ±a54f-7l'3 4 a±t:JB^S,I 

[0 04 2] 02 2fc5rri:dC> mi±a^-;l'34 
akLT^fi|»ja««fSttS*>/s>^:Sl$-gttSk. » 

i±a5;K-;Ki/iNiii«-cS)Sfeto. ^mmimmsn 

immLXi>m?f-ii^Uz<\.\ ±ti^ ||i±Sd^-yP 
34 a{i±?»df-;i^3 3(r>9i^(nmbXA--^\'^Wmz 
10 ?g«$fLS<0-C. fifc|gl±liSdC-;l'3 4a*5B:ftSrS 

[00431 0li.Jf. 45Ni-55Fe^^S|gl± 

H c 3tf« 2 3 0 0x;l/X7^ y H<oaES^ffifii«i*fcS^a^ 
^'i©^. 8 1 N i - 1 9 F e^-&ffifflL;tSISai^'^ 
•/FtltLT. NLTS*i3dB|pl±L3t. ie» 

[ 0 04 4 ] 02 3«*IKf6BH0^3c7)iaSfi>!lfc:«Saf 
KJK^'^ y K S-^iEM. 0 2 4 an t < ^<Od^-;l- 

1 TSSi^-/!^ YMA 2 mmSkA. 4 tSftji^tL 
S J: a LT?gjS$tl-CtJ 0 , ^1 iOTSi^-Zl/ 4 2 

co±t«, ^msi43\izm.mAixf:MR (n^ftw) 

S^4 0*«Em$/tTlr^S. -etr. .I«MR^^4 0 

Tt>ai&t*Ta5jK-;i'4 immski 2{zimy&^ti 

30 -C^fiE^tLTV^^,. C:<?D«^12atrFa5df-7Ml 

1 3±wi, mmi Ai,zmf:i)L^ixmi±Mir^-f\^ 
iim^^ixx\^h, iLx. «iiisi4±t»i. « 

St^on^ 2 1 *<atojiiixy::iesa 2 0 

•cfc "5 . *aisB2 o±.\iz\i±mm=tTm 1 9*ggi£s 

:flTl^&. C:w±aaatSl3Tai 9cr)it3glSi^>JilBl± 
W^-)V 1 7 ±fc:Mia iiTfc 0 , 

ISl±a5^?-/H 7i:ftt, ±a{;K-;PiSr<itft-r«m2 
±^;K-;H 8t UTflSi&tS. 
40 [0045] 025&l5026{i023ai^24<O^ 

-)vmfits;^LXJTi-tmxthh . z(om2 s&t^ 2 e 

tc^^J: a fc, MR^^^4 0*«»glS4 3fcSltoa*ti. 
X. T^'>-)\^m4 2m±^i^-/\^¥m (Tm- 

)VA 1 ) i«ES§ii-cv^i,. -eur, mi±s?^-;n 

7«MRS^^4 0tJt|6l-fSGat=ffiffi?ftt:v^S. II 

2 i^-K-yP 1 8 ti^ iOlll 1 7 J: 0 1 

[0046] :*^iit0iifc:tJv^Tti. mmsnmm=i-i: 

50 <sEfflL:tS[l8®^'v.y K*«tl<?><xS. ^<7)^|gaE§v'«--/ 



(7) 

" ■ ■ ' 'rv'' ' ' '■ 

TU^-/14 l*«±g|54f-;l' (17. 1 8) tc*t 

[0047] z<7)MRmf-i:mLt:mmm.^y nz 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a thin film magnetic 
head for hard disk for 

narrow track width high density recording, which has high 
precision of an upper 

part pole width and a sufficient characteristic, can use 
high saturated 

magnetic flux density material for an upper part pole and 
can improve an NLTS 

(nonlinear transition shift) and recording density. 

SOLUTION: A lower part pole 15 is formed on a substrate 
10, and a gap layer 

13 is formed on a protection film 12 buried with the lower 
part pole 15. A 
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first upper part pole 17 is formed on this gap layer 13 so 
as to oppose to the 

lower part pole 15. The protection film 14 is formed so a 
to align with the 

upper surface of this first upper part pole 17, and a coil 
part consisting of 

plural layers of coils buried in an insulation layer 20 is 
provided on this 

protection film 14. An upper part core layer 19 is formed 
on this coil part, 

and its tip part forms a second upper part pole 18 
laminated on the first part 

pole 17 and electrically connected to it. An upper part 
pole 16 is formed by 

the first upper part pole 17 formed before the coil part i 
formed and the 

second upper part pole 18 formed after the coil part is 
formed. 
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